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Report f o r  Contract Nonr-3579( 04) 
f o r  t he  period 1 December 1965 through 28 February 1966 
Supported by Contract R-129-09-030-017 with the National Aeronautics 
and Space Administration 
S ta tus  of Proposed Problems 
A. Vigilance Studies 
( C .  S. Watson and T.  L .  Nichols) 
Work on t h i s  problem has been completed, and L e  resu t s  a re  'being 
prepared f o r  publ ica t ion  and issuance as a repor t  under the  present gran t .  
I n  the  course of t h e  study a modified vers ion  of Egan's "Method 
of Free Response" was developed and employed i n  the  experiment. 
of de tec t ion  performance exhib i ted  by t h e  subjec ts  when the  stimulus occurred 
inf requent ly  and withobt warning w a s  simulated r a t h e r  c lose ly  using an e lec-  
t r i c a l  model of the  hearing mechanism. 
The type 
A paper describing both experiments w i l l  be presented at t he  June 
meeting of t he  Acoustical Society of America. 
B. Psychophysical Studies of Brightness: E f fec t s  of Adaptation on t h e  
Bri&,iLiess of n--zL:--- - - A  nTfino+i.ra F1 ~ c h p c  nf T,ioht, --- - ruaAbIvc UIU L V L ~ U " ~ ~ ~  LLULIIII 
T G .  H. Jacobs and H. A .  Gaylord) 
Data have now been co l lec ted  i n  three  v a r i a t i o n s  of a n  experiment 
designed t o  assess  the  e f f ec t s  of adaptation on the  br ightness  of  f lashed  
incremental and decremental s t imul i .  
under four  adaptation conditions i s  cu r ren t ly  underway. 
i n t e r e s t e d  i n  examining the  dependence of t h e  slope of t he  br ightness  function 
upon adaptation condition--preliminary ana lys i s  i nd ica t e s  t h a t  t he  slope of t he  
obtained functions a re  considerably s teeper  than those reported previously.  
Data have a l s o  been obtained fo r  two o ther  conditions where the  magnitude of 
Analysis of data from 25 szb jec t s  Dbtainec? 
We a re  p a r t i c u l a r l y  
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the  luminance change i s  of i n t e r e s t .  
functions f o r  la rge  changes i n  stimulus luminance. 
luminance was s h i f t e d  i n  small s teps  i n  the  v i c i n i t y  of the adaptation luminance. 
Analysis of these two phases has just  begun. 
I n  one, 10 subjec ts  generated br ightness  
I n  the  o ther  var ian t ,  
C .  Signal Detection and the  Width of C r i t i c a l  Bands 
( L .  A. J e f f r e s s )  
Work on t h i s  problem with human observers continues t o  be defer red  
because we have been using the  f i l t e r s  with the  e l e c t r i c a l  e a r  model ins tead .  
By de l imi t ing  the  problem through the  use of t he  model, we hope t o  make more 
e f f i c i e n t  use of subjec ts  when we do undertake the study. 
D .  Psychometric Functions f o r  an Ear Model: Ef fec t  of Duration 
TL. A. J e f f r e s s  and A. D.  Gaston) 
The f i l t e r  combination described i n  the  S ix th  Quar t e r ly  S ta tus  Report 
has  been employed t o  obtain a s e r i e s  of psychometric functions.  
as we be l ieve  t h e  e a r  c r ea t e s  i t s  bandpass c h a r a c t e r i s t i c s ,  by combining 
low-pass f i l t e r s .  The present f i l t e r  cons i s t s  of two low-pass f i l t e r s  with 
sharp high-frequency cu to f f s ,  driven i n  p a r a l l e l  with the  lower one (500 Hz) 
subt rac ted  from the  higher (525 Hz). 
sharp peak a t  500 Hz, a sharp s k i r t  on the  high-frequency s ide ,  and a consid- 
e r a b l y  broader s k i r t  on the  low-frequency s ide .  
resembles t h a t  of t h e  s i n g l e - c e l l  responses reported years ago f o r  u n i t s  of the 
cochlear nucleus by Galambos and Davis. 
It i s  created,  
The r e s u l t i n g  response curve shows a 
T'ne shape i.atiiei- c losel j r  
The attempt, described i n  the  las t  Quar t e r ly  S ta tus  Report, t o  
r e p l i c a t e  the  r e l a t i o n  between de tec t ion  and s igna l  duration found by Green, 
B i r d s a l l ,  and Tanner has f i n a l l y  proved successful. Using the  f i l t e r  described 
above and following it with a l i n e a r  de tec tor  having a 100-msec decay constant, 
we were able t o  f i t  the  average for  t he  four subjec ts  employed by Green, 
B i r d s a l l ,  and Tanner, b e t t e r  than the ind iv idua l  subjec ts  f i t  t h e i r  averages. 
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